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SKIN TEMPERATURE, COLOUR, and WARMTH FELT, 
IN HYDROCOLLATOR PACK APPLICATIONS TO THE 
LUMBAR REGION 
The application of hydrocollator packs carries 
an inherent danger of overheating, which must 
be avoided. While a variety of temperatures 
and coverings for the packs has been reported, 
it has been stated that a bright red skin colour 
may be indicative of skin damage. It has also 
been stated that a therapeutically desirable 
rise in skin temperature would be one to over 
40°C during the treatment. In this study hydro-
pack applications to the lumbar region of the 
back were assessed for onset of sensation 
after application, and at intervals thereafter for 
skin temperature, skin colour, and subjective 
sensation of warmth. The lack of co-relation 
found between these variables suggests that 
in clinical work an observation of the skin and 
also a subjective report, should be obtained at 
frequent intervals for at feast the first nine 
minutes after application. The need for a rise 
in skin temperature above 40°C is questioned. 
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The use of 'hydropacks' for local 
external heat application to the body 
tissues is a well recognised and fre-
quently used physiotherapeutic treat-
ment. These proprietary packs, made 
from silicate gel enclosed in calico, are 
obtainable in several shapes and have 
minimal drip time when lifted from 
the water in which they are heated for 
use. Layers of towelling are placed 
between the pack and the skin and the 
moist warmth is usually perceived by 
the subject after a short interval, 
following which it reaches a peak and 
then begins to decline. 
A range of water temperatures has 
been reported.* Some of these are 62-
82°C (Erdman and Stoner 1956); 64-
65°C (Greenberg 1972); 66°C (Leh-
mann ct ai 1978); 71°C (Dugdaie cited 
Figures reported on Fahrenheit scale have been 
converted to Celsius, for consistency 
in Millard 1965); 70-80°C (Wadsworth 
and Chanmugam 1980); and 80°C 
(Millard 1965). In addition, early 
models of the hydrocollator heating 
unit maintained the water at boiling 
point, and some of these models 
remain in clinical use. Thickness of 
towelling between hydropack and skin 
has also been variously cited. Usage 
has been recorded as 'a special terry 
cloth cover' (Greenberg 1972), 'two 
layers of terry cloth (6mm)' (Lehmann 
et al 1978), 'four to six layers' (Wads-
worth and Chanmugam 1980), 'six to 
eight layers of Turkish towelling' 
(King 1967), or 'regulated by the 
patient 's sensation' (Erdman and 
Stoner 1956). 
Lehmann er al (1978), using 
implanted thermocouples, have shown 
that the maximum temperature 
reached from hydropack application 
is in the skin They recorded temper-
atures reaching 41°C and 44°C, 4 
minutes after application. This con-
firms Greenberg's earlier findings 
(1972) using a skin thermometer. 
Wadsworth and Chanmugam (1980) 
state the maximum rise to be 7°C-8°C 
within 7 minutes and consider that 'a 
safe but effective application' would 
be a temperature of 44°C for 20 to 30 
minutes, and Dugdaie, cited by Mil-
lard (1965) found a skin temperature 
of 41 °C, after a 30 minute application 
of a pack initially at 71 °C. 
All authorities caution against over-
heating in the use of hot packs; and 
Wadsworth and Chanmugam (1980) 
state that a bright red patch 'may 
indicate the possibility of a burn'. The 
clinician's concern is to forestall this 
occurrence, while retaining the bene-
ficial effects. 
The study reported here was under-
taken to assess the merits and rela-
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Sftip of observed skin colour and 
H&tive perception of warmth as 
i&kl indicators of skin temperature 
/or the predictors of the risk of 
cheating. It was also hoped that 
fe&ttlts might lead to identification 
ttie period during which close 
ovation of a patient is called for 
Iftg clinical hydropack applica-
Cher a satisfactory result from a 
TftjsM skin sensation test had been 
ttiJied, 61 healthy physiotherapy 
i$gtg of both sexes entered the 
etitttent as part of their practical 
^©therapy coursework, and corn-
ed the procedure to be described. 
farther 7 who also started, subse-
in'Hy terminated the experiment ear-
98C&use of a sensation of uncom-
l$bk heat. Skin temperature at the 
i^rimental site — lumbar area while 
observations 
10 . 
1 
in prone lying — was measured before 
starting with a skin thermometer 
marked in degrees Celsius, and body 
temperature was taken orally with a 
clinical thermometer before and after 
the experiment. Room temperature 
was not controlled and was approxi-
mately 23°C.The hydrocollators main-
tained the water at simmering point 
for heating the packs and, on appli-
cation, packs were separated from the 
skin by 8 layers of towelling (approx-
imately 1.5cm) and a paper (Kleenex) 
dressing towel. Two layers of towel 
and a piece of plastic sheet were placed 
above the pack to retain warmth dur-
ing the experiment which was ended 
15 minutes after application. 
Skin temperature at the experimen-
tal site was recorded 1, 3, 6, 9 and 12 
minutes after the first perception of 
warmth (denoted F), and at the remov-
al of the pack (end).Visual grading of 
skin colour involved turning back the 
J_ 
<27.5 33.6-
35.5 
27 6 29 6- 31.6-
29 5 31 5 33 5 
degrees Celsius 
ire 1: Pre-experiment skin temperatures at site for Hydropack application. 
hydropack from the site as would be 
done in a clinical setting, and skin 
temperatures were measured at the 
same time. Skin colour was graded I: 
unchanged from start, 2: slightly pink, 
3: pink, 4: very pink/red. Enquiry was 
made about subjective impression of 
warmth at F + 3, 6, 9 and 12 minutes 
and end of experiment. Gradings were 
1: slightly warm, 2: definitely warm, 
3: very warm, 4: hot. 
Results 
Data collected at specified times 
relating to measured oral and skin 
temperature, observed skin colour, 
and subjective impressions of warmth, 
were collated for the total subject 
group. In compiling the results of skin 
appearance and sensation, data from 
subjects whose experiments were not 
carried to full completion were includ-
ed. 
Body temperature, taken orally, was 
unaffected by the experiment. The 
initial range of pre-experiment skin 
temperatures was wide, though 49 per 
cent were between 31.6°C and 33.5°C 
(Figure 1), The mean peak tempera-
tures reached, however, were similar 
for all groupings except for that with 
the lowest pre-experiment skin tem-
perature (Figure 2). 
The highest individual recording was 
40,7°C, and the first perception of 
warmth (F) was reported within 30 
seconds of application in 46 per cent 
of subjects, while 99 per cent were 
aware of warmth at the end of 60 
seconds. 
Figure 3 shows the time after per-
ception of warmth at which peak 
temperatures were reached; the great-
est percentage of peak rises occurred 
at F + 9 minutes. In 57 per cent of 
cases the peak temperature was of 
brief duration, but in 31 per cent of 
subjects the peak was sustained over 
two or more readings, and 7 (38 per 
cent) of 18 temperatures which peaked 
at F + 6 minutes were maintained at 
that level throughout the rest of the 
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Figure 2: Mean peak temperatures reached from differing initial values 
experiment. The skin appearance and 
the sensation remained the same in 
only three of these seven however. 
Fifty-five instances of skm colour 
4: very pink/red were observed m 
complete or incomplete experiments 
(see above). These occurred over the 
whole range of observation times. 
Table 1: Skin colour 4. very pink/red 
{N =46) showing relationship of skin 
temperature, and sensation 
a) 
b) 
Skin temperature 
range 
°C 
33.5-35.4 
35.5-37 4 
37.5-39.4 
39.5-41.4 
Sensation 
1: slightly warm 
2: definitely warm 
3: very warm 
4: hot 
% 
incidence 
13 
41 
44 
2 
% 
incidence 
7 
28 
35 
30 
Table 1 indicates the relationship of 
temperature and sensation to skin col-
our 4; while Table 2 illustrates the 
relationship of temperature and skin 
colour to sensation 4: hot. A wide 
range of the other variables is found 
in each table. 
Discussion 
The results of this study call into 
question the effectiveness of sole reli-
ance on skm colour as a clinical 
predictor of possible overheating, or 
of reliance on patients' reports of 
sensation as a guide to skin colour. 
Only half of those who felt hot were 
judged to have a reaction of very 
pink/red skin (Table 2). Nevertheless 
it is unlikely that a physiotherapist 
inspecting skin reaction would fail to 
enquire simultaneously about patient 
sensation, or would ignore complaints 
of heat. However, should inspection 
not be undertaken, Table 1 shows that 
the skin sensation is a poor indicator 
of skin colour, and 70 per cent of 
instances where the skin was very 
pink/red would have passed undetect-
ed if the subject had simply been 
asked to report whether they felt hot. 
This points to the necessity for both 
inspection of the skin and enquiry 
about subjective sensation of the qual-
ity of warmth during clinical hydro-
pack treatments. 
Since the principal effect of local 
infra-red treatment is a superficial 
one, skin colour should be an indicator 
of its effectiveness. If treatment is 
terminated before the intended dura-
tion on account of some quality of 
this observation, it should not affect 
the value of the treatment unless some 
worth attaches to the length of time 
for which capillary circulation is 
enhanced or to the actual temperature 
attained. These may need to be further 
determined. In addition, as this study 
has shown that marked skm circula-
tory changes were obtained at tem-
peratures below 40°C, it would be of 
value to know whether this finding is 
related to the site chosen or is common 
to any application. Further work is in 
progress. 
The study has also confirmed the 
wisdom of frequent monitoring of 
skin colour and the patient's sensation 
by those responsible during a hydro-
pack treatment. Particular vigilance 
seems desirable until at least nine 
minutes after warmth is first perceived 
Table 2: Skin sensation 4: hot {N = 34) 
showing relationship of skin tempera-
ture, and colour 
a) 
b) 
Skin temperature 
range 
°C 
33.5-35.4 
35.5-37.4 
37.5-39.4 
Skin colour 
1: unchanged 
2: slightly pink 
3: pink 
4: very pink/red 
% 
incidence 
15 
65 
20 
Nil 
3 
47 
50 
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Figure 3: Time after percept ion of warmth (F) when peak temperatures 
first reached 
and aides or nurses, if in charge of a 
patient, should be instructed accord-
ingly, 
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